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This presentation is essentially a stattis report att^spfcing to mA^ 
line the waste disposal proa@d"ore8 employed by the canning industry in the 
Province of Ontario, The varioois methods practiced by the industry are dis- 
cussed separately and then the industries using these methods are tabulated 
following each discussion. 

Those canneries that discharge wastes with an unsatisfactory quality 
to natural bodies of water are discussed in a separate section of this report 
with the flow rates and waste loadings included in each sunnnary* An attempt 
has been made to point out the magnitude of the pollution load discharged 
from these industries by summing all the flow rates and waste loadings. 

The discussions in this report are centered arotmd the canning in- 
dustry in goneralj pointing out the need for treatment and some of the problems 
encountered in designing appropriate treatment works. Attempts arm e3^o made 
to relate the plant production with the waste loadings that may be expfeoted 
for each product processed. 

In general^ it was concluded that the canning industi*y had faced up 
to the problem of waste disposal in a satisfactory manner. With respect to 
the reiiiainiiig establishments having inadequate waste treatment facilities ^ it 
was reeommencled that the OWRG take a strong stand to insure that the wastes 
are dealt with in a satisfactory maimer in accordajice with the CWRC 
ob jecti'v'es . 
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fhif present aticiii is essetYbially a stattjs repoiii att^^ipblng to mzt- 
line the waste disposal procedures eiploTed bj the canning indxistiy in th© 

pj^Q-ylnce of Ontario. Th& Tajiotis methods practiced bj the industry are dis- 
ciissed separately and: then the industries using these methods are tabulated 
foUoTclng each discussion. 

Those canneries that discharge wastes id.th an unsatisfactoiy qualitj 
to natural bodies of water are discussed in a separate section of this report 
with the flow rates and waste loadings included in each summarj. An att^ipt 
has been made to poMt out the magnitude of the pollution load disGharged 
from these industries by summing all th© flow rates and waste loadings* 

The discussions in this re|X3rt are centered aroimd the canning in- 
dustry in general J pointing out the need for treatment and some of the problems 
encountered in designing appropriate treatment works. Attempts are also made 
to relate the plant production with the waste loadings that may be expfeoted 
for each product processed. 

In general, it was concluded that the canning industry had faced up 
to the problem of waste disposal in a satlsfactoiy manner* Mith respect to 
the remaining establishments having inadequate waste treatment facilities, it 
was recaamended that the OWRC tsJce a strong stand to insure that the wastes 
are dealt with in a satisfactory manner in accordance with the (MRC 
ob jectiires , 
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ThQTe are nlnaty-one active canneries in the Province of Ontario *» 
Qf this totalj seventy-ona may be considered as having suitable means of 
waste disposal whil© the remainder discharge wastes to natiiral waterco'urs©& 
that are unacceptable in tenis of the dJRC objectives. 

The total volume of unacceptable wastes discharged to watercourses 
from the canning industry has been estimated at H luillion gallons per day 
representing a waste loading of 3I tons of BOD5 and 1? tons of suspended 
solids per dt.y. In terras of population equivalents the BOD5 figure, for 
example, represents the waste discharge from 3lOjOOO people comj^rable to a 
city the size of Handltoii having no ganitary waste treatment facilities* 

In general, it imj be viewed that the carming industry in the 
Province of Ontario has made significant attempts to prevent the pollution of 
natural waters by its process waste; discharges* There arej however , a nusiber 
of canneries that have minimum treatment and, in these cases, it is reGonmended 
that the OWRC take prompt action to insure that proper waste control and/or 
treatment is provided to bring the wastes in line with the QMQ objectives 
for discharger to" natTJural watercoijirses* 
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HAMT PROCESSES AS REMTED TO THE PRODUCTION OF 
pPUSTRmL WASTES 

Gaueralljj the hardest arrivee "tij truck directly from the fanns for 
iimediat® processing as prolonged storage maj deteriorate the q-ualitj of the 
final |)i*o«lTirt. From the Tunloa^ing,lplatfonr© conveyore are used to carry the 
produce into the plant. If the fruit or vegetable is of a fragile nature ^ it 
is nonnally dumped into a water flime to soften the fall and to preirent 
bruising. This wstter Is ueuanST recirculated and sewered only -Aan it becaBes 
too dirty at the end of the day. 

Once iiiside the j^aait th® produce receiYes a primary wash which 
may be in the form of a spray rinse or immereioft into a running water tank 
to remove the mud and grit. Wastes from this operation are normally lovi in 
BOD5 and higV in suspended solids. This is especially the case when under- 
ground vegett.bles are processed such as potatoes , carrots, or b^ete. 

After the primary wash the produce goes through a number of pre- 
paratory stages to bring it to a final etate suitable for canning, A nmber 
of process WLstes are produced during these stages. The nature of these 
wastes varies widely depending on the product and the number of stages re- 
quired • 

Peas ■ and beans require little processing other than washing and 
classifying, A brisk spray is usually sufficient to wash the produce to 
remove the loose dirt and cuttings, before centrifuging to grade the product. 
Large quantitj.es of water are used as a carrying medi\mi to transport peas 
from one stage to another. In general^ when peas and wax beans are processed 
high volumes of wastes are produced that are relatively low in BOD5 and sus- 
pended solids. 

Fruits that have pits and cores have to be opened to remove the 
inedible material. Prior to this; peaches and pears are passed through a solu- 
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MfiOl t© rmtovQ the peel and then through a water spra^ to waah off the adhering 
#iemicalB.- &i^TrlBB^^mr^hB'dt^rc&rhm.df, are~iya#s«d IfflmadliaAel^ttogiagh a ro- 
tating dnm TAere the pits are removed automatically. Whenever a product Is 
broken during its preparation, there is an inevitable loss of material to the 
process water resulting in an eventual discharge of strong wastes having high 
eoncentrations of BOD5 and suspended solids. 

In tetariO| toaatoes aj?e usually processed into juice or into a 
^ole canned etamodlty. In the production of juice, the tamatoes are passed 
through slashers and extruders to separata the solids from the liquid- The 
pulp is waste4 ^while the juice Is blended, pasteurized, and canned, TOiole 
tomatoes are prepared on long tables where the core and peel are removed 
manually. CaHs containing the "v^ole tomatoes are topped up with juice and sealed. 

Wastes frcm the tomato processing industry are discoloured and high in BODj 

i 

_ I; ' 

and suspended > s olids . 

The (processing of piapkljis and com produces the strongest waste dis- 
charged from laie canning industry. In both cases the product is broken and, 

[ 

as there is a prolonged contact of vegetable with the process water, there is 
a substantial "transfer of material to the process water, Dewatering of com 
after flotatian washing resulta in the discharge of a very strong waste. The 
cooking of pumpkins prior to pulping produces an effluent that is extremely 
potent. iO-thoUgh the processing of the above two vegetables does not produce 
Xarge volumes qt wastes, they are exbremely strong having high concentrations 
of suspended sc^lids and BOD5. 

Aftei'the cans have been sealed, the contents are cooked in pressure 
cookers and theh cooled to lower the temperataire-J'ar-easier-iMaidlingj.^.In.-Bcm^ 
cases the cooling water is recirculated or reused in other plant operations, 
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however, in most ijistances it is sewered after a single run. This waste is 
normally tmcontaminated and suitable for discharge to a natural watercourse. 

As canneries produce foods for human consmption, all operatl'^ns Must 
he clean. The machinery, floors, and utensils are therefore washed at the end 
of each processing day. This cleanup operation requires copious amounts nf 
water and lasts anjriiiere from three to six hours. During this period, wastes 
of ■variable strengths are dischsa*ged, bein^ extranely potent at the st^t and 
tapering off towards the end of the cleanup period. This effluent contains 
not only the nomal organic canning wastes, but also alkaline cleaning solutions. 
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METHODS USED IN THE D ISPOSAL OF LIQUID mSfm FROM THE CANNING 

imumm IN mmm 

Proeess wastes from the caimmg industiy are organic In nattire and 
generally contain high concent rat ions of BOD5 and suspended solids. If dis- 
chaFged indiscriminsntaF , they can upset th« natuj'al balance of a watercourse 
and become a serious source of pollution. The canning Industry in general is 
actively engaged in waste control and/or treatment programmes and for the most 
part the process wastes are dealt with in a satisfactory manner. 

Cannery wastes are basically of a similar nature and cons'=>quently 
the treatment schemes are limited, normally consisting of land disposal, discharge 
to municipal systotns, lagooning, said biological treatment. AH these methods 
are used throughout the Province and are discussed under separate headingi. 
Land Disposal 

Th^ two most prevalent methods of land disposal are spray irrigation 
and the straight haulage aid spreading of wastes on land. Both procedures are 
used extensii^ely throughout the Provjjice of CMtario aid, as they vary con- 
siderably, are discussed separately. 
1) Spray Irrigation 

Disposal of cannery wastes by spray irrigation is an adaptation from 
the artificial watering of crops by a portable sprinkling system. Th^r« are 
a nuniber of good r^^asons why this system is attractive i?diich include low costs 
of operation, elimination of odour problems, and possible irrigation of edible 
crops, there are, however, a number of important desipi criteria that have to 
be met in order that this syst^n can become completely effective, 

The wastes require proper screening prior to spray irrigation to pre- 
vent the blockage of the spray nozales. Depending upon the size of tb-* spray 
noszles, fine screening of the wastes is normally sufficient to have trouble 
free operations, A reservoir must also be provided to store the wastes prior 
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to pinaping, Ihis reservoir must be large enough to maintain continuous pumping 
mid yet smaH enough to prevent the wastes from becaaing septic. 

The land is the single most important criteria. The soil eharacter- 
istics and cover crop dictate the rate of application and the number of acres 
required to handle the wastes from a particular cannery. The soil character- 
istics vary from excellent for a soil that is sandy loam to poor v^Aiere the soil 
is predominantly clay. A good cover crop is very essential to increase the 
rate of absorption, evapouration, and transpiration, and to prevent the clas^ 
sification of soil as well as erosion* With a relatively good syst^, it is 
possible to spray ^lyvdiere from three to four inches of wastes per acre per 
day with application rates not exceeding 0,4 to 0,6 inches per acre per hour. 
An area sprayed at this rate may be respr^ed after about six days. 

This ajstmo. may be very easily upset if the optimum rate of application 
is exceeded. If the nozzles are not relocated and land is over-sprayed or 
saturated with rain, pools of wastes may build up. The obnoxious odours re- 
sulting from the organic deccMposition may become a public nuisance. Mso if 
the land is sloped, over application may produce a heavy runoff with the drain- 
age flowing into a watercourse. AH these problans may be overcome by the 
acquisition of more land to increase the sprigging area and reduce the volume 
of wastes app?-ied per acre. 

Spray irrigation is most convenient for the smaller to medium can- 
neries located in rural areas and having waste volumes ranging from 10,000 
gallons per da/ up to as high as 150,000 gallons per day. With a good cover 
crop and a porous soil a waste discharge of 150,000 gallons per day may be 
handled safely on a 175-acre plot of land. 

Once the waste volume approaches 200,000 to 300,000 gallons per day, 
the cost of land becomes the critical and over-riding factor. To treat 300,000 
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gallons pef day of waste would require a parcel of land in the neighbourhood 
of 350 acres. If the cannery is located in a prime agricultural area, land 
costs may range in the order of ll^OOO.OO per acre. As well as being costly, 
a system of this nature would be very awkward to operate. When higher waste 
volvnnes are encountered^ it would likely be more practical to consider an 
altematd means of treatment* 

2) Wa ste Haulage and S-preading on Land 

There are a nusiber of caimeries in the Proiri.ncej fourteen in total, 
that dispose of their process wastes by spreading them on land. These can- 
neries are relatively small and for the most part have waste disch^fges less 
than 10 5 000 gallons per day. Because smaller plants in general have a 
relatively short operating season, very few problems are encountered with 
this means of disposal. 

Normally, the process wastes are stored and then transported onto 
the fields in a tank truck. Spreaders are used to api^y the wastes on land 
uniformly to prevent the formation of pools. If sufficient land is available 
this is an excellent means of disposal as it provides ccmplete treatment with- 
out any discharge to a watercourse. 

The only danger in this method of disposal is over application* 
Long standing pools may turn septic from organic decomposition and emit 
obnoxious odours. Also the fields may turn muddy in spots and become m^ 
passible to vehicles preventing further application. For a more efficient 
use of land, the ground should be ploughed before and after the wastes have 
been applied. This would tend to break up the soil making it more porous 
and increase the rate of infiltration. If this is not an immediate solution 
to the problem, additional land would have to be acquired. 
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TABLE NO, I 
A SUMMARY OF THE CANNING II^USTRIES TREATING 
PROCESS WASTES BY SPRAY IRRIGATION 



lAME 



Green Giant of Csmiada Ltd, 
Green Giant of Canada Ltd. 

Canadian Canners Limited 
Caiiadian Canners Liiaited 

Canadian Canners Liinited 
Imperial Food Products Ltd. 

Lakeside Packing Co. Ltd. 
Biggar Frosted Foods Ltd. 
Canadian Canners Limited 



LOCATIOI 



Harrow 
Tecumseh 

Kingsville 
Exeter 

Dresden 



Twp. of Gos field 
South 



V^ASTE VOLUl^IB 

(igpd mJi,) 



500,000 

325,000 

100,000 

275^000 
900,000 

60,000 



Twp. of Colchester W3OOO 

South 



Twp. of GUnton 



SERAI AREA 
(ACRES) 



200 
160 

li 
50 



ffiMARKS 



Satisfactorjt 

At times there is 
an overflow to 
Manning Drain. 

Satiefactor^ri 

Considerable runoff 
to Ausable River, 

Under-drainage from 
20 acres to Sydenham 
liver. 

Satisfactory. Retention 
pond holds excess wastes 
over winter that per- 
colate into ground* 

Satisfactory, Use 
lagoOTi to store wastes. 



St, Davids 



laO^OQO 



Satisfactory, Use 
iBgOQii to store wastes. 

Satisfactory. Runoff 
treated in lagoon. 



. fc. . „ - a^ St. Ar^i^fe. 
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Table No. I Continiied 



NAME 



Gueljh Reformatory 
•^ BaJcfceT Canning Company limited 
'- United C aimers 

Produce Supply Service 

Company Limited 



Vineland Canning Company Ltd, 



o 



I Galipeau J, E, and Sons. 



Tork Fanas Lunited 



LOCATION 



United Gajmers 



Guelph 

Bloomfleld 

Wellington 

ToMnship of 
Westminister 

Pont Hill 

ToMiship of 
Anders on 

Brant ford 
Gonsecon 



WASTE VOLUME 
(Igpd 1€AX.) 



n/a 

100 3 000 

94.000 

100^000 



12,000 



400,000 



90,000 



SPRAY AREA 
(ACHES) 



N/A 
10 
350 

m 



REMARKS 



Satisfactory, 

Satisfaetory. 

Satis fact ory. 

Satisfactory, Lagoon 
used in conjunction 
with spray system. 

Unsatisfactory, 

Wastes stored in 
lagoon and spray 
irrigated in spring. 
Satisfactory. 

Serious odours and 
fly problemB en- 
countered. 

Satisfactory. 
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TABIE NO. II 
SUMMARY OF CAMIHG INDUSTRIES 
HAULING AND SFREJJ3ING WASTES ON lAND AS A MEANS OF DISPOSAL 



UAi-r 



LOCATIdJ 



WASTE VOLUME 
(Igpel Max.) 



REMARKS 



La Chance BrDthere 



Antaya J, and Sons 



* ' Mright Canning Company 

Bmi Parlor Canning Co, 
King Canning Company 



Glazier Canning Company 

Croft on Canning Co. lidi 
Greer Canning Co. Ltd. 
Cherry Valley Canners 



Twp. of Sandwich East 
Twp. of Sandwich South 

Twp, of Colchester Nth, 

Twp. of Rochester 
Twp. of Bovm 

Blenheim 

Twp. of Sophiasburg 

Wellington 

Twp. of Athol 



6^000 
4^000 

3,000 

3,000 
3,000 

10,000 

4,000 
5,000 
3,500 



Satisfactory, Wastes die charged 
to shallow furrowe, 

Satlsfactoiry, Wastes discharged 
to land depression where they 
percolate into soil. 

Satisfactory. Wastes haiiled 
on Ismd, 

Wastes hauled on iMid, 

Wastes hauled on land. 
Satisfactory, 

Wastes hauled on land. 
Satisfactory, 

Wastes dis chared to giillqy. 

Satisfactory. No effluent. 

Wash water discharged to marsh. 
Uhsatisfactory. 



^■." -'"'iiiaM :imf. I 



^'a^taM^.K^4,^&.^&^^iL& uii^i^^Mk^Ai^;^^afcfe=a^ip 



T^ble No. II (pont'd) 



K 



MMS 



Pap«o-Dice Fruit Farm 



Fleasalit ¥aLl©y Canners Ltd, 



K. G, Kofilej and Sons 



J, P. Spragu© and Son 



LOC^JTIOI 



Hallowell ToMishtp 
HlUier 
Pallowell Township 

Ameliasburg Township 



^"JASTS VOLUME 
(Igpd flax.) 



n:ia^M?j(S 



2|700 Land dispose. Satis- 

factorsr. 

600 Uee of l^d dispose 

Mid lagoon. Satisfactoi^, 

6,000 Wastes l^d disposad. 

No overflow* Satis- 
factory* 

15,000 Hastes to farmland. 

Satisfaictow. 
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Dischai-gg ofCaim eiy Wastes to a Munieipal Saiii t ary Sewera ge Sygtfm 

A considerable number of caimeries throughoirt the ProTfinc^ dischargp 
process wastes to a sanitary sewer for eventual treatment aft a Kunlctpal water 
pollution control plant. In a broad sense, because of their organic nature, 
cannery wast-s have always be°n -onsider°d as being amenable to treatment and 
for this r^-ason this practice has been considered as an excellent means of 
disposal. This practice, hoW'-ver, does have serious drawbacks as indiscrlm- 
toita seasonal discharges of cannery wastes to a sanitary sewer may caus° 
serious operational problems at the sewage treatment plants. 

In general, fflunicipal waste treatment systems tBll into the thre^ 
mato categories of primary treatment, activated sludge and lagoons. Each of 
these syst^iis reacte differently to cannery wastes and conseqiiently each system 
is discussed under a sepsirate heading. 

1} Discharge of Cann-^ryjfasles^to AfOS§J^ ^^^^^ Po3Jjition^Cpntrpl.Jlmt 
PriJEary treatment plants work on a very simple principle wherp part 
of the BOD5 and suspended solids is roioved fr^i the wastes by simple s«dimen- 
tatim. Th^ wastes remain in a retention tank under qmescent conditions during 
i^ich time the entrained solid material that is allowed to settle out is removed 
from the bottom as a sludge. The relativ-ly solid-free supernatant is dis- 
charged as the treated effluent. 

to general, cannery wastes receive minimum treatment In a primary water 
pollution control plant. Most of the entrained solids are of a fibrous nature 
and consequently th^ are not readily settled. A major portion of the BODg is 
in a sDlubie f om and certainly very little of this is rmmmA by simple sedimen- 
tation. If unscreened cannery wastes are discharged to a primary water pollution 
control plant, only about 50% of the susp^ided material is r^oved during treat- 



ment. If proper screenijig is Garried out at the csnneiT', the above figure na^ 
drop to about 30^. 

Italess the cannery ie mthln a munlclpalitj or a built Up residential 
area, it maj he more practical to provide primaiy treatment facilities at the 
Industry, Thr.s would renove a considerable hydraulic loading from the municipal 
plant resulting in the better treatment of the sanitary wastes. As primary 
treatment facilities are neither complicated nor difficult to operatej they 
should be easily afforded by most canneries. If the municipal primary plant 
is later to b? expanded to include secondary treatment, the treatment facili- 
ties at th*:* industry could provide excellent pretreatment and good equilization 
of wastes to permit the discharge of the procoss wastes to the sanitary sewer, 
2) D ischargie of Cannery Wastes to an Activated Sludge TreatmMit Plait 

Cannery wastes caui exert extreme shock loads on municipal plgmts 
employing an activated sludge process, enough to upset the operations entirely. 
Ontil proper operations are restored, treatment efficiencies may drop to 21^ 
resulting In an. effluent of extronely poor quality being discharged to a 
natur^ri watercourse. 

It is ractremely difficult to acclimatize an activated sludge plant 
to cannery wastes because the waste volume and quality vaa?ies considerably from 
day to day, af well as trfM pack to pack. Waste charact'=ristics vary con- 
siderably -with, the priduct being canned. When peas and beans are pr*^cesspd, 
high volumes of wastes are discharged having relatively low 'concentrations of 
BdD^ and suspend«^d solids. On the other hand, if com or pumpkins are pro- 
e»ssed waste volumes may drop by one-half and the component con r^nt rat inns may 
Increase by a factor of ten. Th industry should, therefor©, prnvide pretreat- 
ment of wastes in the form of screening and equalization prior to discharge to 
the sanitary sewer. 
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Assuming proper pretreat'nent , the carmei^ ^'-ac?tes may still be nutrient 
deficient anc may retard the growth or build up of slrdge at the WPCP. In these 
cases, nutrients would have to be p.'idr^d in the form of nitrogen and/or phos- 
phorus at thf- treatment plcr.f, ;;hcT. -ois cairieri-as d-c in ^p'^ro.tion a.nd cai'Jiery 
wastes are b-fijig treat 3d. 

3 ) Discharge of Cannery Wagtes to a M unic ipal Lg i?oon 

iQ/;hough lagoons tend to absorb phoclc loads better then activated 
sludge plant'Sj they are sti-ll ^ruscsptible to the hi.fji vraste leadings associated 
with cannery vfastes. The treatment ef f icier. :.ies may drop considerably during 
the cannijig 5eason if the I'lastQ loadings discharged to the lagoon exceed the 
design criter:i.a. If Insufficient oxygen is available, the heavi3^ overloaded 
portions of the lagoon may turn septic. This would result in the emission of 
olanoxiQUs odours especially in spring during the ice break-up. 

To overcome the septic conditions, additional osqrgen may be provided 
artificially. The aeration facilities could be installed and operated only 
during the caaning season to handle the surplus waste load. During the re- 
mainder of th9 year the lagoons may have sufficient capacity to treat the 
sanitary wast;^s without aeraticn* 

Tho capacity of the lagoon may be increased by providing additional 
cells to hancJe the waste loading from the cannerj-. In cases where the waste 
loading from the cannery greatly exceeds the waste loading from the municipality^ 
then this t3rp3 of expansion may be impractical. Ibless thei-e is a suitable 
cost sharing agreement between the industry and municipality, the cannery should 
consider a private form of treatment. 
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NAIffi 


LOCATION 


MAX. PROCESS 
WASTE VOLUME 


WASTE LOADING 
BODsClbs/day) SUSP. SOLIDS 


TYPE OF 
MUT^ICIPAL 

'i'iuLl.VTiiLI;T 


OPER/^iTION OF 
l^iUNICIPAL 
FIuUJT 


PRETREj'VTMENT 
AT INDUSTRY 


Canadian 
Canners Ltd. 


Araherstburg 


420,000 


I/I 


N/A 


Primary 
Treatment 


N/A 


Screening and 
Settling 


Canadian 
Canners Ltd. 


Leajiiington 


60,000 


1,000 


mo 


Primary 
Treatment 


Poor Over- 
loaded 


Vibrating 
Screens 


Canadian 
Canners Ltd. 


Sajncoe 


7O5O00 


N/A 


n/a 


Activated 
Sludgo '■ 


Satis- 
factory 


Screening 


' Canadian 

^ Canners Ltd, 


Waterford 


40,000 


500 


300 


s: 

Lagoon 


Over- 
loaded 


Hand Cleaned 
Screen 


1 ■ 

Stokely Van- 
Caiap of Canada 


Essex 


750,000 


N/A 


l/A 


Lagoon 


Over- 
loaded 


Screening 


Limited 
















Stokely Van- 
Camp of Canada 
LlMted 


mitbj 


300,000 


2,„200 


1,300 


Activated 
Sludge aid 
Trickling 
Filter 


Over- 
loaded 


Vibrating 
Screens 


St. Williams 
Preserves Ltd. 


Simcoe 


H/A 


^ 


N/A 


Activated 
Sludge 


Satis- 
factory 


None 


St, Ifilliaiiis 
Frozen Fniits 
Ltfnited 


Simcoe 


100,000 


m 


N/A 


Activated 
Sludge 


Satis- 
factory 


None 
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NAME 



LOCATION 



V/AS'^Z 7CLUi-I?i; 
(igPd) 



Culverhouse 
Canning Co. 
Limited 

Bright 
Canning Ltd. 

Canadian Home 
Products Ltd. 



Port Dover 



Niagara 
Falls 

Niagara 
Falls 



Gerber Products Niagara 
of Canada Ltd. Falls 



Lincoln 
Canning Co. 
Limited 

J-Jathew Wells 
Company Ltd. 

Niagara Food 
Products Ltd. 

Nicholson and 
Stetler Ltd. 

Povrell Foods 
Limited 

W. G. Sells 
Limited 

Reeve s and 
Leavens Can- 
ning Co. Ltd, 



Gatharinas 



Guelph 
Hamilton 
Mater do wi 



Catharines 

RichjLond 
Hill 

Bolton 



MASTS LOADIMG TYPE OF OPERA'" ION OF 

3OD5 (lbs/day) SUSP. SOLIDS I-rJNICIPAL :fJNICIPAL 

rIAiatrM ' (lb3/day)l-iAX. "^RiUl^^mYT FUZYV 



PRirRE;A'^:u^!7' 



5,000 



.000 



INFORi-lATION NOT AVAILABLE 



60,000 



,^0,000 



33;, 00a 



M/k 



:400 



INFORMTION NOT AVAILABLE 



INFORMATION MOT AVAILABLE 



INFORiaTION NOT A\^AIL.\BLE 



270,000 



24,000 



20,000 



2,600 



140 



3OQ 



N/A 
N/A 

140 



300 



16 



Prim^ary Satisfaetory Screening 

Treatment 



Good 



Plant 



Primary 


Good 


Plant 




Primary 


Good 


Plant 




Primary 


Good 


Plant 




Activated 


Good 


Sludge 




Primary'' 


Good 


Plant 




Activated 


Good 


Sludge 




Primary 


Good 


Pl,ant . 




Activated 


Odorous 


Sludge 




Activated 


Good 


Sludge 





Unlmowi 



Grease 
Control 

Screening 
followed by 
settling 

ione 



None 



None 



None 



Screen 



Screen 

(B'lsket) 
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J£l. f. JMfciuii'a-L'i^.. 



TlS>!au4d*j{i#_.ii.Jj4kl<S .*; .Al^ 



fafela HQt TTI Continued 



NiiME 



MAX. PROCESS WASTE LOADING TYPE OF OEEmTION OF 

LOCATION WASTES VOLUME BOD^ (lbs/day) SUSP. SOLIDS I4UMICIPAL !€MICIPAL 



"%_ 



Carapbell Soup New 
Coinpany Limited Toronto 



tork Faniis Ltd# Br ant ford 



Standard Brand 

I Xtd . 

g Libby McNeill 
, and Libby Co, 
of Canada Ltd, 

Trenton Cold 
Storage 

Brighton (Mar 



Ganipbell 
Company Idjnited 



Guel0i 

Chatham 

Trenton 

Brighton 
Chatham 



2,200,000 



2,000,000 

33,000 

30,000 
1,000,000 



550 



500 



400,000 BIFOmiATION NOT AVAILABLE 



PLANT CDDSED ON JANUARr, I968, 
5,000 
970 

390 
1 



A ct ivat ed, Good 
Sludge 



Activated Good 
Sludge 



FEETREATMENT 
AT mDUSTK 



Rotary Screens \ 
followed by 1 
Settling and ' 
Grease Skimming, = 

Screening 



1,000 


Aerated 
Lagoons 


Good 


Screening 


200 


Prinary 
Plant 


Hydraullcally 
CHrer-loaded 


Sereenlng 


170 


Lagoon 


Good 


Screening 


950 


Aerated 
Lagoon 


Good 


Screening 



^^r-Jt-km i'.-.«»fai^-;..l^i».^-a-'^^ait^'-=a>fe «,^ti,«^*tJi.i...^,.Bili,ii. 



- ?• "Sf- -' ? 



v.- -».V5t-""" •■ ' f=Sf ,"J flf-^^6?^"^'^K\-=ft^R5-" 



The^^e are a number of canneries in the ft-o'vdnce that use lagoons as 
total retention basins storing all the wastes prodiiced throughout the operating 
season over the winter months * In spring the contents of the lagoon are emptied 
to a watercoiarse at a controlled rate to take into account the dilution provided 
by the sprirj-^ runoff. On occasions the v-rastes are spray irrigated in early 
spring or s-rxier to empty the lagoon and prepare it for the next operating 
season. 

In :vinter when there is an ice cover, the wastes are treated by 
anaerobic do compos it ion, v^ile in spring and late fall treatment is provided 
predominant 1;/ by aerobic decomposition. In both cases solids are removed by 
simple sedin^ntation. From the limited number of samples taken, primary 
indications ire that the wastes meet the OWRC objectives for discharge to a 
natural v^at orcourse in spring and normally have BOD5 and suspended solids 
concentrations below 15 parts per million. 

Ah rery little literature data m& available on this means of disposal, 
it cannot bo determined whether it is better to discharge the wastes in spring 
to take ad^vaiitage of the spring ri^off or subject the wastes to aerobic 
decompositioi by holding them through spring until the start up of the canning 
season. If ':ood BOD5 reduction occurs during this tino^ it may be better to 
hold the wastes longer, 

Th:..: fill and dravj- system is a satisfactory means of waste disposal 
providing thi cannery is not located in a highly populated area. Because of 
the anaerobic decomposition that occurs during the winter, these lagoons 
usually are coiirces of odours during the spring break-up. Even though this 
condition nonally lasts for a few days, it may become a serious public 
miisance,, 
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To cryereOTie ©doiii* prohl<&aB, masking agents may be used diiring the 
lee "break-Tip or the lagoon 'may be aerated throiighO'iit the Mtefcer to keep the 
eeptic conditions .dowi to a minim-um, 'One dairy in the 'Pt^ovince has employed 
a 5 HP aeratO'r positioned over the lagoon inlet p.pe to provide sufficient 
osqrgen ■and maintain the pond in an, aerobic state for the duration of the 
entire winter. From the limited nui^-er of s^amples taken, and from, the 'limited 
information available, it ap^pears that thie^ Bystem has worked eatiB,factorily 
without producing odours :in. the spring. Initial ,f,indinge are encouraging 
and it is likely that a similar system could be used m.th holding ponds 
storing cannery wastes,, 
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TABLE NO. IV 
SUMARY OF GAMING INDUSTRIES USIMG LAGOONS 
TO TREAT PROCESS WASTES 



NAME 



LOCATION 



WASTE fOLUME 
( Igpd Max. ) 



REMARKS 






Essex Count J C aimers 
Canadian Cannes Ltd, 

Erie Canning Go* Ltd, 

Merit Food Products Ltd. 

Sunburst Canning Company 

Thomas Canning (Maidstone) 
Limited 

Borland Oaiming Coipany 

Southland Canning Cm^mf 

Stoney Point Cannliig Co. 



Twp. 6f Colchester South 
Ridgetown 

Tif). of Raleigh 

Twp- of Gosfield North 

Twp. of Gosfield North 

Twp, of Maidstone 

T-wp- of Mersea 
Twp, of Mersea 

Tip. of Tilbury North 



Countryside Canneri Go, Ltd* TiMp. of Tilbury North 



I Ruthven Canning Coajkany 



Tiflp, of Gosfield South 



10^000 Total retention of wastes provided* 

Satisfactory. 

90,000 Excess wastes sprsc^ irrigated. 

Lagoon acts as total retention basin 
on a fill and draw basis, 

10,000 Wastes are under-drained to L^e Et±@. 

Unsatisfactory. Some spray irrigation 
also carried out. 

10,000 Stored wastes sprayed on Isoid. Satis- 

factory. 

^^000 Satisf actoiy* Lagoon used on fill and 

draw basis, 

B,000 Storage ditch used on fill and draw 

basis. 

6,000 No effluent from lagoon. Satisfactoiy. 

18,000 Lagoon is aerated for odour control. 

Wastes released to Lake Erie during 
spring floods, 

6^000 Satisfactory. Wastes sIbq sprayed 

on land. 

16,000 Satisfactory, Wast eg spr^ed on 

land if required. 

12,000 Satisfactory. Wastes percolate into 

soil during storage. ^ ^ ^ 
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fable No, IV Contliiued 



u 



MAM) 



Shannonville Canners 

Edge Waters Canners 
Hyatt Canning Co. Ltd, 
East Lake Cannere 
Bowes Company Limited 
McKenzie Canners Limited 



LOCATION 



Tnnes Poods lAmited 

Niagara Food Produets Ltd. 
Irkell Foods limited 

' Tregunno Canning Co, Ltd, 



Port Rowan 

Wieatley 
Grimsby 

Twp. of Pelham 

Twp, of Tyendinaga 

Twp. of Sophiasburg 
Twp. of Athol 
Twp. of Athol 
Colbome 
Colborne 



WASTE VOLUME 
(Igpd Max.) 



25,000 

60,000 
30y000 

90,000 

25,000 

23,000 
73,000 
37,000 
72,000 
34^000 



RHmRKS 



Satisfactory, Lagoon used on fill 
and draw principle. 

Lagoon used on fill and draw prineipl© 

Lagoon used on fill and draw principle. 
May discharge wastes to S.T.R, 

Five lagoons acting as total retention 
basins. Satisfactory. 

Loading approximately 36 pounds BOD5 
per day. 

Unsatisfactory. 

Onsatisfactory. 

Waste oirerflow to marsh. 

Lagoon operated on fill and draw basis, 

L§goon operated on fill and draw basie* 



„.ji, , 
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Treatment by Mechanically Aerated Biological Oxidation Systems 

There are only four canneries in the Province that employ artificially 
aerated foiiK of biological treatment, Tm of the canneries in qiiestion operate 
an activited sludge plant, one operates an oxidation ditch ^ itiile the last an 
aerated lagoon. In two of these cases, althoiigh the treatment efficiencies 
have been in the B5 percent range j the final effluents still exceed the (MRC 
objectives for discharge to a natural vratercourse vdth respect to the BOD5 and 
suspended solids concentrations and 5 because of the large volitme of waste 
diechargedj the waste loading is etill appreciable. It should be noted^ however j 
that each of these systems is rather complex and required the expenditure of 
considerable sums of money to cover installation and operating costs. There- 
fere^ before requesting further treatment to polish the wastes, assimilation 
studies on the receiving waters should be carried out to determine whether the 
watercourse Is being adversely affected by this waste discharge. Further 
recoEBaendations Aould be made baaed on the results of the study and effluent 
quality objectives based on the assimilative capacity of the receiving waters. 
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TABLE NO, f 



SUmARY OF GAMING INDUSTRIES EMPLOyiHG A MECHANICMI.Y AERATED BIOLOGICAL 
nilDATIQN SYSTEM FOR THE TREATMMT OF PRQOESS WASTES 



NAME 



Belle River Canning Co, Ltd, 



LOCATION 



Belle River 



Hirot Wesson Foods of Canada Ltd. Tilbui^ 



WASTE VOLUME 
(Igpd MAX.) 



80,000 



240,000 



TREATMENT 



REMARKS 



Activated 90^ BODs removal. Ef- 

Sludge fluent unsatisfactory for 

discharge to natursJ. 
watercourse. Likely to dia* 
charge wastes to S.T.P. 

Oxidation Satisfactory, BOD5 re- 

Ditch ducrtdon of 95^. 



Burt eh Industrial Farms 



1* D, Smith Ckji^any Ltd. 



To-wnship of No Information 
Brantford Available 



Towiship of 
Saltfleet 



125,000 



Activated 
Sludge 

Aerated 
Lagoon 



Satisfactoiy. 



f^5^ reduction in BOD5. 
Effluent unsatisfactory 
for discharge to natural 
watercourse . 
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There are seTfenteen industries in the ProYince of Qntario that may 
be considered as being perennial probleins and a seriouo sotu-ce of water 
pollution. In most eases, except for screening or coarse solid removal no 
treatment is proirided and contaminating wastes are discharged to natijral 
bodies of water, Diaring the peak of their operating season these canneries 
collective]^ discharge approrimately 11 million gallons of process wastes per 
day representing a total dally waste loading of 31 tons of BOD5 and l? tons 
of suspended solids. Based on population equivalents, the above BOD5 figure 
i-epresents a pollution load similar to 310,000 people or of a city the size 
of Hamilton having no solitary waste treatment faciHtites, 

These problem induetries are discussed separately in this section 
of the report. It should be noted that there are other canneries in the 
Province that contribute to the pollufcion of watercourses, however, in those 
cases a solution to the problem is either iniainent, or pollution respite 
tTom accidental breakdowns or spills. The adverse effects on a watercoiirse 
are not serious and certainly the waste loadings are not of the same order 
of magnitude as those listed in this section. 
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H. J. HEINZ ':aJ[Pl\m of Cj^I^ADA LUgTEP - LEAI-HNGTO N 

H. J. Heinz Company of Canada limitedj located in the Towi of 
Leamngton, jmploys approximately 1^500 people during the peak operating 
season and ir engaged in the processing of a variety of products such as 
peaches^ tomatoes and pickles. The plant pumps 6 j 000/000 gallons of water 
per day from the P.U.C, for use in the entire plant operatione. Industrial 
process wastes are discharged to Lake Erie and amoimt to some 3?0C)050OO 
gallons per -iay. Cooling water is segregated and discharged to the Selkirk 
municipal dr.-iin and thence to Lake Erie, 

/i].l th© process wastes^ including pulp from the juicers and coarse 
cuttings are sewered and directed to a batterjr of twelve screens built on the 
site of the Leamington water pollution control plant and are discharged to 
Lake Erie through the plant ^'s extended outfall, Soiae process wastes are also 
discharged along with the cooling water i/rfiieh at times was noted to contain 
BOD5 and suspended solids in concentrations of 180 parts per million and 66 
parts per mi.llion respecti*vely. 

Although the screens are effective in removing the coarse solids , 
the filtrate discharged to Lake Erie still contains high concentrations of 
BOD5 and sus;!:)ended solids. The waste loadings discharged from this plant 
were eBtimatf^d to be in the neighbourhood of 17,500 pounds of BOD5 per day and 
8 J 600 pounds of suspended solids per day. Of all similar plants in the Province 
of C^tarlo this represents the highest waste loading discharged from a cannery, 

The Company has been requested to Institute a positive waste control 
and/or treatment programme aimed at producing an effluent suitable for discharge 
to Lake Erie, The screens and extended outfall are acceptable interim measures 
until adequate treatment facilities are put into operation, however, they are 
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by no meano considered as the ■ultimate aM final soliition to^ the waste 

dispoisal probleim. 

The Company has eubmltted a letter to the (MRQ indicating that a 
consulting engineer had been retained and has o'ut lined a prO'granme for the 
measuring and s^ampling of the effluent to identify the waste problem and 
obtain the necessary design data* Although the proposal has. been agreed to 
in principle the Company was requested to proTide additional information as 
well as the consiilt.ant '' s report, 'The Company was further advised 5, that as 
sufficient information ■was now available on the treatment of this particular 
t^ype of xfaste, trork on preliminary designs for the new treatment facilities 
should be carried out concyrrently ■with the s^ampling programme. Similarly , 
consideration should also be given at this time to the acquisition of land? 
methods of fin.ancing,j etc. 
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LIBBY MCNEILL AMD UBBY OF CANADA LBIITED - l-li\IIACEBURG 

The Libby McNeiU. and Libby of Canada Linited plant at Wallaceburg 
processes a variety of products such as green peas, red beets , com, punpkinsj 
and lima beans ^ mth the nain operations extending fron June through to 
October. Ccoling water is segregated and discharged to the Sydenhan River 
via a submerged outfall itoile the process waste is first screened and then 
discharged to the same watercourse. 

Approximately one-half million gallons of process wastes are 
directed to the water coiirse per day with waste loadings approaching 11^400 
pounds of BOD5 per day and ZsJOO pounds of suspended solids per day. The 
Company has indicated on a number of occasions that it was carrying out 
studies to design an appropriate treatment system. The industry has re- 
tained the services of a consulting engineer to design adequate waste 
treatment works in the fowi of spray irrigation. Construction of these 
facilities is to comnience in 1969. 
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PSEX COIMTY CAHNERS. LDgTED 

Essex Cotrnty Caiiners Ilmted operates two separate plants in the 
Province. Tha plant in the Tovmship of Colchester South has an adequate meaiis 
of waste disposal while the operations at the plant in Gosfield North have 
been a serious source of pollution for sone tine. 

The plant in Gosfield North processes potatoes and tomatoes. All 
wastes J process and cooling water ^ are directed to an area at the rear of 
the plant and are allowed to flow by gravity to a private drain which dis- 
charges to ar upper reach of the Canard River. Waste loadings have been 
estimated at 4,000 pounds BOD5 per day and 2,500 pounds suspended solids per 
day. 

The plant was constructed and placed in operation in 1959. Although 
only partial treatment of wastes was provided during the first season's 
operation, the OWRC was assured that satisfactory disposal of the wastes 
would be provided for the I960 season. To 196?, no appreciable progress 
had been made to provide a satisfactory means of dipposal or treatment of ■ 
wast es • 

Because of this 3-ack of cooperation the OVffiC instituted legal 
actlms and the Company was fined $100,00 in April of 196? for contravening 
Section 27(1) of the Ontario Water Resources Commission Act. The plant was 
revisited again in May and as no improvement in the waste quality was noted^ 
the Company was charged again and fined a total sum of $1,000.00 for "three 
separate violations. 

In 196s an Application for Approval was received by the Ol'JRC and 
the Company subsequently constinicted a new spray irrigation system, Tliese 
facilities J however, have as yet not solved the waste disposal problem 
com-pletely, as operational difficulties were encoiMtered during the latter 
part of the operating season. 
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ESSEX COUNTY CAI^INERS LDgTED 

Essex County Caiiners Idinited operates two separate plants in the 
Province. Th3 plant in the Tovnnship of Colchester South has an adequate neans 
of waste disposal v^ile the operations at the plant in Gosfield North have 
been a serious source of pollution for sone time. 

The plant in Gosfield North processes potatoes and to]!mtoes. All 
wastes, process and cooling water, are directed to an area at the rear of 
the plant anc] are allowed to flow by gravity to a private drain which dis- 
charges to an upper reach of the Canard River. Waste loadings have been 
©stimated at 4j000 pounds BOD5 per day and 2j500 pounds suspended solids per 



The plant was constructed and placed in operation in 1959. Although 
only partial treatment of wa,stes was provided during the first season's 
operation J the OTOC was assured that satisfactory disposal of the wastes 
would be provided for the I960 season. To I967j no appreciable progress 
had been nado to provide a satis factor:^'' neans of disposal or treatment of 
wastes. 

Because of this lack of cooperation the ClffiC instituted legal 
actions and the Ccsiipaiiy was fined $100.00 in April of I967 for contraverajtig 
Section 27(l) of the Ontario Mater Resources Comraission Act, The plant was 
revisited again in May and as no inprovenent in the waste quality was notedj 
the Company was charged again and fined a total sum of $1,000,00 fortiree 
separate violations. 

In 1968 an Application for Approval was received by the Ol'JRC and 
the Company subsequently constructed a new spray irrigation system. These 
facilities, however, have as yet not solved the waste disposal problem 
completely, as operational difficulties were encountered during the latter 
part of the operating season, 
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CANADIAN CANI^RS LDCETED 

The Canadian Canners complex operates 10 different plants throughout 
the Province of Ontario, Although most of the plants have satisfactory means 
of waste disposal^ a number of the canneries contribute significantly to the 
pollution of natural watercourses. The Company is carrying out studies and 
experiments to find an effective means of waste disposal. These studies, how- 
ever, should be accelerated if the pollution problem is to be solved in the 
near futui'©« 

l) Canadian Canners Limited - Dresden Plant 

The cannery at Dresden processes asparagus ^ beets ^ toiiatoesj pDEip- 
kinSj, etc., and operates from May through to October with a waste discharge of 
100 million gallons over the entire season. Process wastes are screened and 
spray irrigated over approximately 80 acres of land. Cooling waters are 
segregated and discharged directly to the Sydenham Hiver^ 

As there is insufficient land atailable, 20 acres of the total 
sprayed area is under-drained to handle this excessive volume and it is this 
under-drainage that is discharged to the Sydenham River. Waste loadings are 
estimated at 300 pounds BOD5 and 100 pounds suspended aoUds per day. This 
situation has been further aggravated as some of the land was expropriated 
for a new school. The industry has been requested to provide an alternate 
and more effective means of disposal either through a joint scheme with the 
municipality, or through the installation of private treatment works, 
2) Canadian Canners - Exeter Plant 

The Canadian Canners plant at Exeter employs 37O people and operates 
from June through to November processing such products as peas, corn and 
carrots. The total waste discharge approaches 65 million gallons over the 
entire operating season. The process wastes are spray irrigated and ceoling 
water is segregated and discharged directly to the Ausable Mver, 
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Insufficient land Is available for the proper disposal of wastes 
l^r spray irrigation and consequently there is a substantial overflow to the 
watercourse, Saiaples of this drainage have indicated BOD5 and susjr^nded 
solid concentrations as high as 55O parts per million and 70 parts per nillion 
respectively. VJ"aste loadings were estimated at 4OO pouads of BOD5 and 50 
pounds of euspended solids discharged per day to the Ausable River," 

The Company has recently submitted an Application for Approval to 
the OTOC to cover the installation of a new treatment system. It has been 
proposed to spray the wastes on a nevr under-drained and properly graded 
parcel of land, and collect the runoff for further polishing prior to dis- 
charge to a watercourse, 

3) Boose Food Plant - St. Catharines 

Boese Food limit ed, a Canadian Canners plant located in St, 
Catharines eiiploys up to 3OO people and operates from June through to October 
processing strawberries , cherries , peaches 3 pears, etc. Waste loadings dis- 
charged to Martlndale Pond (Twelve Mile Creek) have been estimated at 7^600 
pounds per day BOD5 and 1j400 pounds per day suspended solids. 

The waste disposal practices of this plant have been a source of 
a number of dilution complaints from as early as 1957. Since that time, 
matters have steadily deteriorated to the point where the OIJRC had to institute 
legal actions in early 1967. The Company was oubse^uently fined $100,00 for 
polluting the watercourse. 

As a temporary measure the Company was to continue to discharge 

the process wastes through the effluent structure of the St. Cathatines 

municipal sewage treatment plant. Research an.d pilot plant studies were 

to continue aimed at pro^/iding an adequate and effective waste control system 

for the 1969 canning season. Present indications are that the Company will 

pretreat the i-/astes and discharge the effluent to the mxmieipal sewage 

treatment plant, 
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CULVERHOU^, qitffiJDI'G L'BgTED - ¥DIELi\,TO 

Ciilverhouee Canning linited O'perates a cannery in Vineland on the 
shores of Lake Ontario during the simmerj processing such items as carrot-S>: 
potatoes 5 psiches and pears. Untreated process i-iastes have been discharged 
to the lake Dver a number of years 'with 'veiy little effort to inprove their 
quality , Miste loadings have been eatimated at 1^200 'pounds BOD5 per day 
mA. 150 pO'iunds S'uspended solids per day.* 

In 1967 legal action was taken by the OTifflC .and the Compa.ny was 
fined .$800' for contravening Section lo, .27(1) of the Ontario Water Reeoureee 
Act, The industry has subsequently constructed an exbended outfall into 
Lake Ontario as an interim me..asure. 



- 32 - 



ST. JACOBS CAMIMG COMPMI LIMITED - ST. JACOBS 

St. Jacobs Canning Cempany Idiaited in St, Jacobs procqeses apiies 
with operations ejcfcendllng mainly from September throngji to November aad m a 
smaller ecala from Hovember to April. Ptocees mstes amowiting to a wwdmm 
of 20^000 ganons pei- day az-e discharged to the Conestoga River. Waste loadings 
have been esfcimated at 600 pounds per day BOD5 and 200 potmds per day siaspended 
solids. The Canpany win afct^npfc to reduce the above loading through further 
in-plant control measuras to render the final effluent suitable for discharge 
to a sanitaiy sewer idien these facilities become airailable. 
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E> B. SMirH MP SONS LDCrTED - WTOONA 

1* D. Smith and Sons limited eperatas a eannery in Wlnqna -with the 
main ©perations running from Jime throng to October processing such it^is 
as cherries J apples and tomatoes over the entire canning season. To treat 
the wastes the Coiiipany has constriicted a complete waste treatment sjstem_ at 
a cost approaching $4005 000.00. 

Process wastes, ranging in vol'umes of 150^000 gallons per dayj 
pass through a Sweco screen and are then directed to an aerated lagoon. The 
lagoon is in two sections and is some 4OO feet Icmg having a total capacltj 
of 4.5 million gallone, A network of IO4 air guns supplies air to the wastes 
that are eirentiially discharged over a "¥" notch weir to Lake Ontario, 
Treatment efficiencies have been estimated at B5% BOD5 removal. 

Even with this high degree of treatment the final effluent still 
does nat meet the (MRC objectives for discharge to a natural watercourse. 
Depending upon the type of product canned, the coneent rat ions of BOD5 and 
suspended solids Have ranged from I4O to 230 parts per mllion, and 60 to 70 
parts per million respectively. Waste loadings discharged to Lake Ontario 
have been calculated at 3OO pounds per day BOD5 and 100 pounds per day sus- 
pended solids. 

This treatment system was installed in 196? and, therefore^ a 
number of operational difficialties were encountered. The quality of the 
effluent has imporved during th© 1968 canning season and further improvements 
are expected for next year's operations. 



APPLE PRODUCTS UMITM) 

Apple Products Hioited processes apple pie fillii^ for the food pro- 
cess industry. Spent water originates from the can cooling and the washing 
operations, as well as unavoidable spillages. 

The imcontaminated cooliiig water amoxmting to 6,000 gallons per day 
is discharged to the Credit River. The process waste volime is 3,000 gallons 
per day with a waste loading of 150 pounds of BODs per day and a negligible 
aiioimt of suspended solids. These process wastes are directed to a 7,000 
gallon tank, the effluent from which is discharged to the Credit River. 

The Gonpany has no alternative but to dispose the wastes to a municipal 
scheme. The wastes could be hauled to the Georgetoim system providljig m, 
agreement can be reached between both parties. The Georgetown sanitaiy sewer, 
at the closest point is 6/10 mile from the Apple Products plant and this sug- 
gests the possibility of a sewer connection in the future. 
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Metcalfe Foods Limited, in Dasoronto^ is a canning factory engaged 
ia the canning and freezing of vegetable products and the reconstitution of 
finiit Juices. Itocontaminated cooling waters are discharged directly to the 
Bay of Quinte, Process wastes amounting up to 92,000 g^lons per day are 
puiiped to a vibrating screen and are also discharged to the Bay. Maximum daily 
waste loadings have been estimated at 4,500 pounds per day BOD5 and 1,700 pounds 
per day suspended solids. 

Currently a proposal is in the planning stage for the construction 
of a water pollution control plant to serve the Towi of Desoronto. The pos- 
sibility of accjMmodating the process wastes from this industiy is presently 
under active consideration by both the municipality and industry. The 
major waste prodiielng operations at this plant will be disGontinued and the 
remaining process wastes are expected to be discharged to the S.T.P, 
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^OKELY VJttl^CAMP OF CANADA U MITm - TRMTOI 

Stokelj Van-Gamp of Canada Limltad oparates a caiming plant located 
in th© Town of Trenton, ^oducts canned are peas and cowi. 

Contaoiinated canning wastes are passed through a vibrating screen 
prior to discharging to the Bay of Quinte. The estimated BOD5 loading going 
to the B^ from the pea and com operations was 1,430 poimds per daj and 
6,000 poimds per daj, respectiirely. 

At present, the Gompanj is negotiating with the Town of Trenton 
for peimlssion to discharge the waetes to the mimicipal sanitary sewer. M 
increase in the capacity of the existing municipal treatment plant would be 
required, if it were to accomfflodate the canning wastes. 
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WAUPOOS CJmiMG COIff.fflff LIMITED - TOWIfflIP OF WORTH MAHYSB^UBGH 

Waupoos Canning COTpany lamitedj located in the Township of lorth 

Maj^ebui^ghj is .involved in, th^e C'ann,ing of tcttatoae, peas an,d snap be.an,s. 

Waste treatment facilities consist of a l^oon 'liiieh serves as a 

solids collecting basin. Effluent from the lagoon was gaining access to 

Lake Qitario. Estimated waste loadings entering the lake were 120 pounds 

per day BOD5 and 2(X) po'Un.ds per day suspended solids - 

The Company should consider the feasibility of land disposal as an 

ultimate solution. 
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HYATT CAHNIHG GOMPAMY IMITED - TCWNSHIP 0? ATHOL 

Hjattr Canning Company limited, locateci In the Towishlp of Athol 
is engaged in the canning of peasj tomatoes, and pumpkins. Waste treatment 
facilities consist of a two-ceH lagoon mth an oirerflow to Spence Lake. 
Ae the lagoaning system only acta as a coars© eolJ.de retention basin, the 
wastes are unsuitable for discharge to the watercotirae. Waste loadings have 
been estimated at 3^650 pounds per day BOD5 and 3,240 pounds per day suspended 
solids. 

In a report to the industry it was reconimended that the discharge 
of process wastes to Spence Lake be discontinued. It was suggested that 
consideration be given to the use of land disposal such as spray irrigation, 
and enlargeinent of the lagoon to act as a total retention basin. The Company 
agreed to sutait an Application for Approval to the OWIC by the end of 196S 
to cover the installation of appropriate treatment worlcs prior to the 1969 
canning season. 
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GEMRYMIM CMHERS UMITED - DIMVILLE 

This industry is located in the Town of Dunville and processes 
pieklea, tomatoes, beets, and onions. All wastes, including un contaminated 
cooling water, are discharged to the municipal sanitary sewer. 

At the present time, no effort is made to decrease losses to the 
sewer through in -plant control. In fact, all solid wastes are passed through 
a hamaer mill before discharge so as not to block the sewers. All the wastes 
©ventually eater the Grand River, 

The highest waste loading results from the processtog of tomatoes. 
A daily flow of 160,000 gallons and a loading of 2,500 pounds of BOD5 and 
1,250 pounds of suspended solids has been estimated for the tomato pack. 

Construction of the municipal pollution control plant for the Town 
of Dunville is expected to be completed within two years. This industry is 
expected to screen the process wastes and discharge the effluent to a 
solitary sewer. Clean cooling water is to be segregated miA discharged to 
the wat ercours e . 
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MATTHEWS*WlgXS COMPANY LIMITED - GUEJiJH 

fhie plant is located in the City of Guelph and produces pickles, 
jams, Jellies and mariaalades. AH wastes from inside the plant, both sanitary 
and industrial, are discharged to the municipal sanitary sewers. Those wastes 
originating outside the plant, namely waste brine from the pickle vats, are 
discharged to a series of ditches that eventually discharge to the Eranosa 
River, 

There stm 650 pickle vats. Each of these is drained once per year, 
which results in a discharge of waste brine solution (1,500 gallons) and a 
riiise of approxiiiately twice the volume. AH rinsing is done just prior to 
filling the vats with cucumbers in August and Sept^aber. The brine is dis- 
sharged throughout the year. Analysis of the brine solution is as follows: 
BOD5 " 9,800 j>arta per million 

Susp^ided Solids •«« 1,200 parts per million 

Chlorides - 49,000 parts per million 

This gives rise to daily loadings of about 300 pounds of BOD5, 40 pounds of 
suspended solids and 3,000 pounds of sodium chloride. 

W.scmssipns with the industry have been initiated with the aim of 
having these wastes collected and dischao'ged to the municipal sanitary sewers. 
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C^:ORGIAM BAY FRUIT QH,CWERS LBgTED - ^THORMBUHY 

TMb^ Coiiipaiiy ie situated in the Town of Thornbury and process^es 
apples intO' apple sauce and apple juice. After screeningj, all wastes are 
diO'Charged to the municipal sewer 'vihich empties into N'ottawasaga Bay, 

Diiring the prO'Cessing seaeon^, the waste flow is in the order of 
100', 000 gallons per day. The waste has a BOD5 of 2^700 to 6,300 parts per 
million and suspended soUds of 7,, 000 to 10,000 parts per million. The pH' 
varies from 4.0 to 5.6, This gives loadings in the order of 4,500 pounds 
ef BOD5 and 8,5001 pounds of suspended solids per day. 

Pilot plant work has been done on the treatability of these wastes 
-in eon junction with the town sanitary wastes. Results of these studies 
ehowed that treatment is possible,. The plant wastes are to be accept'ed into 
the pro'posed sewage treatment plant that is to be completed by 1971« 
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TABIE.NO_ VI 
A SUMftRY OF THE__CAMTi^iG__PTOSTRIES HAVr^r JI^TSATISFACTORY 
¥kSTE DISCHARGES TO NATURAL WATERCOURSES 
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POIfiT 0? 
DISCHARGE 


PROCESS WASTE 
¥0LUI'1E (Ipr^d) 
MAXDO^! 


BODs (Ibs/di 
MAXIMUM 


WASTE 


LOADINGS 
SUSP, SOUDS (lbs /da' 

MAXIMTO! 


Tr) HSmRKS 














8,606 


, . „, „^.«,„«. ».,™... ^-.« — ■ fc. _*.. 


H. J. Heins CoTT^ramr 
of Canada Limited 
Leamington 


Lake Erie 


j^eee^eaa 


17.500 


Wastes are screenQd 
and discharged via 
an extended outfall. 


Idbby McNeill and 
Libby ^ Wal 1 aceburg 


Sydenhajn 
River 


430,000 


n,ooo 






2,700 


Waste screened prior 
to discharge. 


Essex Coimtj Canners 
1 Gos field North 


Cannard 
River 


35,000 


4,000 






2,500 


Coarse solids 
removal. 


e 

, Canadian Canners 
Limited 3 Exeter 


Alls able 
River 


75.000 


400 






m 


Runoff from sprayed 
area flowing into 
watercourse. 


Canadian Canners 
Ltd. 3 St, Catharines 


Martindale Pond 
(Twelve ffile 
Creek) 


250,000 


7,600 






1,400 


Waste screened 


Ci£brerho-use Canning 
Ltd. J Louth Twp, 


Lake Ontario 


100,000 


1,200 






Ut 


Consulttat retained 
to design waste 

treatment. 


St. Jacobs Canning 
Go. Ltd. J St, Jacobs 


Gonestoga 
River 


20,000 


600 






« 


Coarse solids 
removal. 


1. D. Smith and Sons 


LiJce Ontario 


125/000 


300 






JX ' 


Wastes screened 



Lind-ted, Winona 



and treated in 
aerated lagoon, 
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fable Mo. VI Continued 



NAIE 



POIOT OF 
DISCHilRGE 



Canadian Canners 
Ijjiiitedj Dresden 



Apple Products Ltd, 
Glen Williains 



Metcalfe Foods lAd, 
I Desoronto 



Stokely Van Camp 

of Canada Ltdi> Trenton 



Sydenham 
River 



Credit River 



Hyatt Canning Co, Ltd. Spenee Lake 
Athol Township 



Grand Valley Canners 
Limited;, DimnvilJIe 

Matthew-Wells Co, Ltdi 
Giiel|ii 



Grand River 



Eramosa liver 



PROCESS V/ASTE WASTE LOADING 

VOLUlvE (Igpd) BOD5 (lbs/day) SUSP. SOLIDS (lbs/day) 



REMARKS 



200,000 



3,000 



Bay of Quint e 92,000 



Bay of Quint e 300^000 



Waupoos Canning Co. Lake Ontario 162^000 
Ltd. J, North Marysburg 



25,000 



160,000 



3,000 



300 



150 



4.500 



6,100 



1,220 



2,500 



100 



1.700 



2,400 



Under-draina^ from 
20 acres discharged 
to watercourse. 

Wastes may be 
trucked to municipal 
S.T.P. 

Negotiation under 
way to accept 
wastes in S.T.P, 

Negotiation under 
vfay to accept 
wastes in S.T.P, 



200 


Lagoon acts to 




remove coares 




solids. 


4,030 


Lagoon acts to 




remove solids 




only. 


1,250 


Mill attempb to 




discharge to S.T.P, 


40 . 


Pickle vats emptied to 




watercourse. Will 


\ 


attempt to discharge 




wastes to S.T.P, 
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MAlffi 



POmT OF 
DISCHARGE 



PHOCESS WASTE 
VOUJME (Igpd) 
MAXBfUM 



WASTE LOADINGS 
BOD5 (Ibs/daj) SUSP. SOnDS (lbs/day) 
MAXIMUM MAIOI'CUM 



REMAHKS 



Georgian Bay Fruit 
Growers limted 
Thomburj 



I&ttawasaga 



lOOyOOO 



4.500 



8,500 



Negotiationa 
under way to 
discharge wastes 

to s;t,p. 



I I 
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GM ER4L DISCUSSIQM OF. WASTE PISP0S^„IRIH.S Cj^miG jmDUSTOT: 

There ar© approximately 175 establishments in Ontario registered 
tdth the IVuit and Vegetable Division (Processing), Production and Marketing 
Branch, Department of Agriciiltiire in Ottawa. This report deals with some 
ninety industries which process fresh fruits and vegetables into a canned 
commodity. The plants that produce dehydrated fruits and powders, jama, pie 
fillijigs, etc., are not considered as they do not fall within the scope of 
this report • 

During peak operations, the active canneries in Cutario represent 
a tot^ labour force of ^out 60,000 people. In general, canning is a 
seasonal operation lasting for approximately six months from early Mrj 
through to the first frost. The processes vary continuously and widely, 
fluctuating with the type of produce, market demands, weather conditions, 
size of crop, etcp 

Fra© a waste point of view the canneries present a unique problem 
because they discharge lai*ge volumes of strong wastes oiLLy during the sianmer 
aomtha. The volume and nature of the waste varies considerably with each 
pack ^d, therefore, the treatment facilities usually have to be veiy fle^dbl© 
in order to provide camplete treatment. Because the canneries are producers 
of food for human consumption, they are subject to strict requlraaents under 
the health legislation. As cleanliness is on© of the main requirements, 
this necessitates the heavy use of water to keep all utensils, machines, 
tools, and products clean. Hence, a high volume waste discharge is the 
prime charactaristic coiiion to the industry. 
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Process wastes from the canning industry should not be discharged 
to a watercourse without treatment as this effluent noiTiirily Gontalns high 
concent rat ions of susp^ided solids , as weU as soluble organics that can exert 
a high BOD5. These wastes are discharged in the summer during the tourist 
season liien waters are used extensively for recreational purposes. Because 
of their conspicuous nature^ these wastes are easily detected and can beccsne 
a public nuisance* 

The wastes frcm the canning industryj while high in soluble orgmiic 
content, do not pose a hazard to public health. The organic nature of the 
wastes is of prime importsffice when it is considered that during warmer 
weather the dissolved oxygen content in a natural body of water is relatively 
low and the rate of decomposition is appreciably higher. The effects of 
organic wastes mk a watercourse become more severe at this time of the year 
and, thereforej treatment of the wastes prior to discharge becomes an 
absolute necessity. 

In general, the industry has faced up to the problea of waste 
disposal and has taken notable precautions to prevent the po3J.ution of 
matural bodies of water. Of the ninety-one Industries mentioned in this 
report, seventy-one may be considered as having adequate waste control pro- 
grammes. In many cases the treatment facilities were put in just recently 
and as the plant personnel become familiar with their operations, better 
treatment can be expected in the future. 

Under the esdLsting Provincial Project Scheme, a nMaber of water 
pollution control plants are to be constructed in the rural comnaunities. 
Many of the canneries in these areas will be discharging their wastes to the 
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sanitary sewe.-3 for treatment at these plants once the new treatment facil- 
ities beeome aTailabl©, Completion of these projects will eliminate a ninnber 
of existing pToblems, 

The remaining industries that do not have an acceptable means of 
waste dispose 1 shoiild provide proper treatment of wastes to prevent the pol- 
lution of natural watercourses. Such treatment must be adequate to protect 
and upgrade v ater quality in the face of population and industrial expansion. 
The oxygen cct.tent of the receiving water should be one of the bases in de- 
termining thii adequacy of the pollution control measures in conjunction with 
the factors outlined in the Ontario Water Resources Commission's objectives for 
"Industrial Waste Control in Ontario". However, before even considering the 
principle of dilution and assim-ilating capacity of the receiving water, the 
industry should provide the best practical treatment facilities that present 
technology wiU allow. 

Uhier the terms of the OWC Act, the Gomiiission is in a position to 
provide funds for the CiOnstrmction of treatment facilities for epecific ia-^ 
dustries, ho fever, because of the complicated financial agreeients that would 
have to be d*awn up, as yet no attempts have been made in that direction* The 
Coimisston hris provided funds for the construction of separate municipal and 
industrial waste treatment facilities, howevei', in these cases it was the 
municipality that assumed the responsibility for the industrial waste f acHi- 
tleg and the ^reaEent covertog such a project was between the municipality and 
owe. The municipality then made separate agreements with the Industry to re- 
cover costs for the industrial waste works, 

A number of canneries in the Province of totario have indicated 
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marginal profits clainiing thp± only partial treatment of vra.stes could be pro- 
vided. It is certainly recognized that the treatment of wastes is a costly 
proposition, ;ioweverj in this present society treatment shoiiLd be considered 
siaply as one of the costs of doing bueiness. If the canneries with marginal 
profits cannot meet the demaiids of competition as well as the other established 
plants in the Province that do haTe adequate means of waste disposal, then it 
may be necessary for those companies to cease operations. 

The Ontario Water Hesources Commission was vested with the respon- 
sibility of protecting the natural imter resources in the Province of Ontario. 
In carr3ring out this duty, the Goiaiission found it necessary to proseciifce 
three caimeriee ft)r contravening Section No. 27(1) of the OWRC Act. TciBse 
prosecutions were certainly justified as the industries in question were 
requested on numerous occasions to provide an adequate means of waste disposal 
to eliminate the discharge of contaminated v/astes and prevent the pollution of 
the receivin.rr waters. As no satisfactory attempts were made to comply wLth 
any of the requeets, there was no other recourse but to institute legal actions. 
The prosecutions were effective and served their purpose as the industries 
were then connitted to eiabark on a more active Tmete control and/or treatment 
programme . 

Two canneries. Belle River Canning Company lAmited, and E. D. Smith 
eonpany Limited, have constructed biological oxidation facilities and have 
operated them at treatment efficiencies in the 85 to 90 percent range. Cannery 
process wastes are extremely potent at the start -and, therefore, even with this 
high degree of treatment the final effluent discharge to the v;atercourse still 
does not meet the a^JRC objectives in terms of the BOD5 and suspended solids 
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cafiCOKbpationc . In these afid in similar cases where the Jjidustry has made 
notable attoapts to treat the process wastes, ef:n.ti©at quality objectives 
should be detemined based on the assimilating, capacity of the receiving 
water. However, if the receiving water cannot absorb waste of this qualitj, 
theft the industry should provide additional treatmeiit to protect the receiving 
watercourse. 

Up to this point in the discussions, the only waste constituents 
that were eonsidered were suspended solids, and materials that ©acerted a high 
BOD5, It should be noted that some cannery wastes are rich in nutrients 
containing h:,^h concentrations of nitrates and phosphates. These chemicals 
have definite detrimental effects on a receiving watercourse as they en- 
courage the growth of algae and other unsightly vegetation. These parameters 
have never been considered in the past, however, they are presently being 
studied ^ the OWRC and it is ejqjected that waste quality objectives along 
this line will be made public in the near future. Industries that discharge 
wastes rich in nutrients, will more than likely be required to provide 
tertiary treatment. 

As mentioned previously, the wastes from this particular industry 
fluctuate coils iderably from pack to pack and in some cases even from day 
to day lAen the same product is being processed. The fariiing aspects have 
become very scientific in the last decade. Planting is planned to have all 
the produce ripen within a few days of a pre-arranged time to correspond to 
the predicted market demands and the scheduling of the cannery operations. 
Consequently, as all the produce is ready for harvesting, more or less at 
the same time, the cannery must work on a continuous basis to hajidl© the 
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Incondiig load, <^ necessitj th© operatioiis are hurried and at times tend 
to become slcpp^ from the waste control point of vimf. On top of this, man^ 
of the workers on the lines are piece-^fork emplojees and consequ«itly it ie 
verj difficult to applj good in-plant control. 

Because of the nafcure of the industi^, it is difficult to provide 
an accurate relationship between the rate of production and the waste loadings 
discharged. If tlie product is cut or broken durtng the processing and the 
inteimal conftents are transferred to the wash water, the pl^it effluent is 
usually very potent containjjig high Goncentratlons of soluble organ! cs that 
exert a high BODg. On the other hoad, if the product is simply washed, 
wastes of relatively low BOD5 are involved. 

In general the wastes may be divided into three broad categories' 
Pea and w^e-bean processing wastes are high in volume but relatively low in 
suspended solid concentrations and eAiblt a lowBOD^i peach, carrot, tomato, 
strawberry, and cheriry processing wastes are of intermediate strength and 
volume; Mid finally com and pun^kin processing wastes M*e low in volume, 
but very potent containing high concentrations of suspended solids and ex- 
hibiting mi axtremely high BODg. The approximate relationship of the pro- 
duction rate to th© ejected strength and volume of wastes discharged is 
presented in Table No, 'Vll . These figures ^e based on information ob- 
tained during surveys of various canneries throughout the Province carried 
out by the flsld staff of the OWRC. 
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TABLE MO. ¥11 

msTi loadiijg"- PB:0BUGTI01I hemtionsiiip 


PER COiaiON 






CASE OP PRODUCE 






moDuci 


raOClSS WASTES. BODs 
(I. Gallons) (ppa) 


(lbs/case) 


SUSPKmED SOLIDS 
(ppm) (Ibe/caee) 




Peas J, beans 

Carrot 

Tomato 

Pears 

Peaches 

Potatoes 

Strawberries 


60 to 70 300 to 1000 
50 to 60 1700 to 2300 


.2 to .6 

.8 to 1.4 


170 to 400 

800 to 1500 


,1 to .3 
.,4 to .9 



Corn,, pumpkins 40 to 50 3500 to 42OO I.4 to 2.1 1800 to 2800 .7 to I.4 



« A case enntainlng 24 cane of a size in 'which the produce is most GOinmonly canned." 
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COHCLUSICMS Am RECCTt-IEMDATICiS: 

Generally speaking the camiing industry has faced up to the problem 
of waste disi:osal in a satisfactory manner- The overall picture is encouraging 
and shows promse for the future when it is considered that a number of plants 
are actively engaged in the construction of proper treatment iforks. Water 
paHution caitrol plants are being planned for some of the rural commmities 
and 5 as these wiH be accepting cannery wastes^ a number of existing problems 
will be eliminated, mis report mentions over ninQty canneries of which a.ip- 
proximately seventy may be considered as having suitable means of waste die- 



The methods of treatment (satisfactory or otherwise) used by this 
industry are varied and may be broken down as foUoTfJs: 

I^ Disposal {Spray irrigation and haulage on land) - 30 

Dig charge to Sanitary Sewer - 26 

Lpgoons (Total retenfcicffi, etc.) - 21 

Mechanically Aerated Biological Oscidation Systems - k 
There are still some seventeen canneriea in the Province that dis- 
charge wastes of m unaceeptable quality to natural bodies of water. These 
industries mw have some form of treatment, however these facilities are 
minimal and hme proven to be ineffective. The top three polluters in the 
Province, based on loadings discharged to a receiving stream, waste volme, 
etc., and in order of magnitude, are listed as follows: 

1) H, J. Heina Company of Canada Limited - Leamngton 

2) libby lIcNeill and Idbby of Canada limited - Wallaceburg 

3) Stokely Van Camp of Canada limited - Trenton 
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In caees ^ere plants have Tanaccepfcable waste dis charges ^ it is 
recaaoended that the CMRC take strong actions to ha:ve these Companies institTite 
concrete waste control and/or treatment prograimes. Meeting should he ar- 
ranged between representatives from the Companies and the OJRC to set up a 
tight schedule for the construction of appropriate treatment works. If the 
agreed construction schedules are not adhered to, the a-JRC should not hesitate 
to take necessary actions under the terms of the Ontario Water Resources 

Commission Act* 

There were three canneries taken to court anfl suecessfijQl.y pro- 
secuted under Section 2? of the Ontario Water Resources Commission Act. 
Is a result of these legal actions, the industries provided better control 
over the waste discharges and mproved the quality of the final effluents 
disposed to a natural watercourse. The amC should maintain a strict sur- 
veinaiice of these plants to insure proper and continuous treatment of wastes. 

There are a mmiber of industries in the Province that hav© cons- 
tructed proper and technically sound treatment works. Even though these 
facilities are operated satisfactorily, the final efflUBrA still fails to 
meet the »mc objectives for discharge to a natural watercourse. Recently 
the new policy of the (MBD has been to consider the assimilation of organic 
wastes as a legitimate use of a watercourse. The type of discharges men- 
tioned above, after proper treatment might be considered as a satisfactory 
means of wasto disposal providing the quality of the receiving water was not 
adversely affected and would meet requirements for such uses as sources of 
domestic water supply, navigation, fish and wild life, bathing, recreation, 
agriculture and other riparian activities. 



Eiven though an industry has provided acceptable waste treatment 
facilities, inspection of the plants shO'Uld not be disGontinued, At least 
one 'Visit per ye,ar is reconiiaended to insure that all equipnent is being 
properly operated. If there are any difficulties^ recommendations by field 
men on the spot may suffice to restore proper operations. 

In conclusion J this is a status report that deals >dth the waste 
disposal practices of the canning industry in general,. In some cases the 
co'inments may not apply to a particul,ar plant beeauee nmny caimeries have their 
own peculiar processee mid their oi^m particular waste dispO'Sal problem. In 
dealing with this industry the OTOC should ^^ therefore,, consider each plant 
ee'parately .and have waste dlspoS'Sl reqmremente tailored to the indivi,dual. 
needs of each plant , Tne canneries on the other hand ehO'iiild co-operate with 
the OlffiC .and embark on effective waetS' C'Qntrol and/or treatment progr-aiiiiftS' 
to protect the natural water resour'ces of the Province of ■Ontario,. 



- 55 - 



«:^tT3bD^DDDIDT171* 






